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(57) mm 




mm i h«ft^«B±ire«**tfc««f««Ji 
hmesbi^- h««o«iffi±»c, msE«wsa«&:fr 

is*** 2] *m#mtiL<n±w±.\^ r-hmmm*: 
mmmiw- hmm(Dmm±^mffiwmm&£x*m2 

z&m t-tz ^w&&*m&w>mmm<n®ii&Jj 

t^3(OJ6«WS:)«***U BEJBl. * 2*3 J: 1MB 3 
-/m^ir-e, y-hWISrJftfrrsxfifc, 30 

-rzxmk, 

»S8IHfc««rWI»*:**r5xai:*r^*< £fc*tf 
T«5ite»fll> RIB 1 ©TfflSWIl^^A^iW^eitS 

tt»K^ra-*t»A^«S*2 0Tffi«»BI. dWB*« 
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IBB©±»teE«S*ifc|l2«>y--h«i, k&GTZ 
TSB*ft«Bis ^BlOT«i5^^ c f 3 *:<7)±gi5^gag$ 

±mauiL mm 1 o±a5«8^co±asiciEe^^^» 

k. 

mtz*mfcmfa<ni£m±^mm£titzmmmmm. mm 
mmmm±\c&M£titz, mmm 1 ^mmwmmkm- 
ttm*t>i&z>m2<Dmffiwmm, mm2commwmm± 
izmm^titcm 2 <D±^mmm, mm 2 (D±umai± 

go 

tatt> 

il^jiif^ k \ 

%\<r>V- hm«4r**1-6Xai, 

mm 1 £3 <£t^ 2 <Dtf— h wm<omjj<on 2 <ow>mm<D 

RfflBK:fH»»«l«:»*i-exafc«:**< tt>*& 
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[MMt« i o ] 2W(W6K©*«±fc, »1, JB 2 *5 

j: twi 3 oiuut sxa* % 

mm 3 (omsm<o±m^m i K<t«*^«-»«r*s 

mmi<oy- bftmMf&xmtmmctrtotizxuvb 

Mies i co^— h «sos& 2 ttKMtotttt&aftttiw 
4, 

l n *2dsJ:t«|3<o|6IWBI^6*-5. btmm 

Bdi»t#tf««*»*»K«>*B±lc. SK IB 2*3 
J;t«B3^ll6««*:l»c«au. K*l, JR2*3J:l«S 

my- h^tioi^cy- f 
=x<rr*£*-c. ^-h«i«:*rt-r5xafc. 

ttffiMlw««f»8lJi«:*rt-t-*xafc***< fc1>*tf 
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[9*514] *m#mm<D3=m±\^ an^matr 
3xa£> 

[M*« 1 5 ] iN»**E©*B±fcE«S^fcDfl» 
t. 

U *2*JJ:t«B3<oj|6««^e>rt*, ^-MMW 

5xa£, 

&wuzist?ffim*m#mm<D3im-t\z. mi. is 2*3 
£tf&3<Dmmmzim#:Mmu mm. m2^xx^m 

my- \»mmm<D±.mz#- bmmm^n^mm^ti 
a, my- bmMm&ttm&xrfy- bmmm*'<*- 

30 -r^xa^* 

[11*9(1 7] **ft«S<o^ffi±^E«SttfcIffl« 
4. 

l*3j:t^»2^J6iR«^e»J«5. ^-httiRK4, 
BE!B 1 43 ±Xfi% 2 ^fUm^lH^E*$^mffi*aJI 
4. 

1 8 J £®±t::* Bfl«5«r*«+ 

6xa^, 

IXIB 1 ^jffi^Si, «»«m«IAtm« J: tfffi 3 offilft 
at*:*4<4t*t?C4*r««fci-S 
50 [»*«191 |H««r*fiR-r 
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exrn^:. 

Kisa««r*tfiwa**«c*so*B±fc, is i num. 

So 

[0 0 0 1] 

S £ *«tt^fffitt&* Sr PI- ^ y ^± L fc* 
[0 0 0 2] 

l'&J£<D&ffi] ^EEPROM (Electrically Era 
sable and Programmable Read Only Memory) ^<D^fW 

fc4oH±<Dl*^«»fc^ 2 try h»K±o«« 
^10(7?^/WClBt6-rsa«* s lt3RS3h/Tt^ (M. Bau 
er et ah, ISSCC95, p. 132) . L**U -<£>&W£H 
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*rfcfc:ft3K£*t"t^5 (B. Eitan et al, IEDM96, pl6 
9, Fig6) 0 Sfc, *tbJC«HH«)-fe/H»3Sfc bT**W 

#«ffifc«3KSiX"C^$ (*g#fr"#^S4 8 8 1 1 0 

io fc^fc^SHMM***. 

[0 0 0 3] — ^^(0^7" A • ^"V • ^yZf<Dm 
^±fc*a-rSifiS*365iK*o-C^S. EE PRO 

v t mm t v ^ o fc**^iwi4 3 ^^it t/iotn 
* y^RAMSr»tu5 fc-r*u*. ^^^^y-fe^w 

[ooo4i ?*ai^- hffl^w&^y (D^^y^/u 

So 

[0 0 0 5] 

H8W*s^u<t5 fc-TSWBl #»WWU ±12lMf{- 

[0 0 0 6] *3Mi*>*W>Bttf4, 1B!*.^«Sit^n-fe^ 
40 «^^t^6 a 

[0007] **w©se>fc«^B»r±, «**^« 

[0 0 0 8] #»WOSfe|C«<oattf4. «»<C»3t^ 
[0 0 0 9] 

50 [»H3:**-r5fc«)C0^®:] ±IS@^^riS^-r 
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-MftJWKt^LT, EUSfufcilSloy- hill:, 

miw~hW&comm±.\^ mMwmm^^x. m 

[0 0 10] *»flO»2 0tti|j:, ¥*fM&K<o£9 

[0 0 11] *»W^SB3 0»»4. ^flBStfeiNtftcia 

^i©±iciB^$ftfc^l^Ta5M#m^. ^1^TS5 
»{*JSto * *(0 ±9S tuM $ tiitm 1 ^ * K»wm k . 

mKDr^mmm<r>^<D±mz.mm^tiftmi<DmM 20 

[0 0 12] **W(0j|U©W*tt, 5F#3Stt*W*ta 
m 1 ©T»»>«^««<oJitfBlcB«S*tfeJB 1 (Off 

wmmt. nin+mmtm&xxmitowifwiitmto 40 

fc, JBlo«»»*JifcW— *t»^&*SJB2 0*#» 
»JK^. 0 2^±«fPJ^tt±lciB«$^fclB2co^- h 
[0 0 13] 5 <0»»i, 
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%$3<Dmmmfahj&z, y-bmuKk* m2<ntmm 
mtstbtctf-bmMk. ti>M?ffi'tz>*mm& 
[0014] *»w^*6^»»tt. *m»mm<D±w 

ft»Bia*P>j£*u y-M6««fc, »l*3J:t5jB2 0J6 

&^ft&&mmxtbzzkxh% 0 

[0 0 15] *»M<0«B7<0#«tt % ¥*ft*R<&±® 

bw&niamzmmzfritw&k. wm^. m 

[0 0 16] 

[ooi7] (jb i <r>mm<nmm) m 1 f±. *»h 

1 ojHS^««l^«S^#^*»ft:^ y <7>^ y ir 

OSh7^^t««^ 0 #3§^<a»l<DHJ6<£> 
*IB^«5^J»«tti|M»fl:> ^ y <d> y */M*Src 

vm*m{£mfci<vmm\^-hmmm2$:frLx 

®tC^mWS«S4 (4a, 4b) jWRtt&tb*. r<D 
Sffl l #«Jl4«SJi»3g^LT*5!9^ Ill^Sli 
I21^IM6, J5 3«*s«B2»^IR7-e» 

j^$tvs 0 ^^{31, mffiwmm4<D±ma*m2 7-b 

-1^9 0TWOpM^*^S«llc^ ^ir*/HR«lw 
fttSWUMlt© n "Htlfcl 1 0£, r.60n"-^-! 
feMJl 1 0 0*mHttit5J«^*l»iJiO n 

4, g?2<^~ hmssioit/n+^sfciii i^ti^n 
(omm^mwMi 2&mtbti%o f iy-hii3 
ti2^- h 8 & r commit i 2^itt^ii 
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[0018] tt&<omi<nmtomte£-&& :! fin&& 

^*#**yo*;ey-fc/Ufi x y-*««*?J:tfFW 
>««*i6^l*»»*«) n "SfeifcJI 1 0 £ SS^MWft 
J©n + It«|l lt'MLfcLDD (Lightly dope 
d drain) #B6*r*UT^<5o * LT, fgl^-hmffi 

"oi\ "io% M irw6^«o i 
[ooi9] *am<onitofQtto : &Mz«itt 

^*y-fe/pfl5»#a^«pjj:f4 % hG^f^m/E (-1 
ov) i:ttt s mmzm^&wm'tzmffiwmm 4 b 

fcifi«t6KKVDl:|iiJE (-8V) fcfln*., 5fi« 
^-ir*AHB«^ (Channel Hot Electron) 

VZ1)Uz^ »KW >D\^MEE3 VfcBHmU «Sc 
t<oISrt y x 7 y ^l: J: o t«*ot 5 0 Sfc, 

( 6V) SrBtfiqU JH*Stu-6mflt»a(»4b^5S 

K^>DtJijE«E (-9V) SrfiMOU «Mf* 

ft 33* Jsj&oii^K mos h7y^^<oy-^st K 

[0020] wr, *sm<om 1 comifc(nj%n\zmz>^ 
nzm^mtt* * y ^ * * y * /u<&»3g#8;*@ 5 

iMgi±i:Wb:<toT2 5 nm^y- h^JjH 
2««t$ 0 JK^-c. pl*iftl«iiiBi:LPC 

VD (Low Pressure Chemical Vapor Deposition) 

<fc 9 n^£fcttp§i^M^£: K-^Lfe3 0 0 nm<£>£ 



(6) <®m 2001-156188 

10 

[00 2 i]fc i6i:^ti 5 fc, y-^««*3i 

®^-hiil2«ilfct, pI^iMfii^ 
9 o ot-i 2 o o^o^kStHat-cfiKftu, 10 

ICLPCVD&CJ: HO nm—1 0 0 nm(Z)|tt 
6&i£WU -^^^9 0 0 < C(D7K^^^l:fe6^f4C 
VDftluJ; 9 6 5 n mg£<0» 2 ®Kfcjg| 7 

10 [0 0 2 2] @7WtJ: 51-. JB2«tffc«7± 

;tfif L PCVD&CJ: 9 2 5-2 5 0nmM« 
^Sti/V 3y^*ai/fc«, R I E (Reactive Ion E 

tching) sia^SMxs/fy^^^ ^^#iea 

[0023] U 8 *r^-f J: o ffi;f*fi4Mft£<o 

n -SUMMI 1 0 n -ffltttUI lOi^t 

20 {c j: 9 is i h wm 3 *j <t tf« «r van 4 

[0 0 2 4] ® 9 (w^-TJ: 5 i-x fEffi&fXJe 4 cd 

4&»g<7> n +ia£*JB 1 1 SrJ&S-T So n + 1 

i «>r ah^^Aaw^ i^iy»hii3, mttwm 

30 [0 0 2 5]fc pI^lIl^ICCVDS 

+ M&iWil l^^«5*B^»jBjft4fe«^yf--f K 
t«WS*t5ilil2tr»*t5. ^$iy- 

40 T^S^WSfc^o *1112^M, ±ffi^^<Z)«« 

[0 0 2 6] #ib\ H^f4U4ir^ iio^yt/i' 

j^x^, Eiism y > a ^iMia^ 

^«*«)CMOS«i5txatW8c«r, 
t^y^-yir/^^-rSc 

[0 0 2 7] #»WoJSi<o3«||o*Wcj:iitf, m# 
*«J14 Afflict* 2 hfi«8SrK»tfc(7)r\ L 
50 S^H>[ttJE(0»iJ«itt*srt±-r5o &*3, *»W<DJB1<0 



n 

[0 0 2 8] (* 2 (7>H*S<^f§) 2 
*0*»fc«S^*BS*a|iS»ft:p« * y ^ * y ir/M«t 

S 1 1 hffigUSi 1 3 ITI 2 ^- h 

HftHUil 4dSRltfe*t«, ^LT. #2<?- KJftiWKl 
4 0M*IItt«aff8(JB4a, 4b«^«o f 2 
^-HftllWl 4*5j:t/«#»af«4 a, 4bli:i±* 

6 0 y- h««3<0«[fffaiKfl4Rl 6£^LT1M K 

t«t5fi^«»i«©n"I16l:Il 0 Z<Dn- 
SJ&SWI 1 o (7>n«fcfi:«-t-5i«^*»»»«<o n 

mi izti^tw&mfcftmnmi 2a*RW-e>*v5. 
[oo29] *&w<om 2 <Dmm<Dj»m\z.tottmtt£ 

•) . I2^K«W14 (4>IM) *5J:tfJS3^- 

JR2^-htt»Bti 4^^*«Jwtt««r*af*4 a*5J: 
tJ«4b«*tL5o :(02o^iffii4afci(; 
4b|:tMWU **>»8M*«Bf* (l) *tt*WI 

(2) ««f«l»4 a©^s*^«:»afUTVN6tt«. 

(3) mffiwmm4*<nwm**wmvT^z>#:m. 

(4) VttlHMMa* 4b^i^fitt^6t 
tg x (DA^XD^M^t 9#5 0 C(D2 0(Dl;W^»il4 
a £> £tf 4 b »Cfta*Stt*l«^<0*«^ iotii:6 u 
*v^mBEO»fc;»*rlBl(Hf«w "0 0\ K 01\ 

»3tT*f*®Wg«Ji 4a, 4b ttft*/HWBWO± 

4a. 4b©tf©ttW»:»ffL4v\ Lit^o 
Tn tMai4a, 4 b J: saw* 

(over-erase) ttgSrihStl, -tftKl <fc 19 iSi^l^St 
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*#^*y«:lia-e#So «#WWI4 a*5«fctf4 btt 

c v d m\c j: 5 mw^ati^ ©*^>j3 ^»fla»-tf« 

jft-rtitf J: t \ ~> y a ^KfUR^Kft»«S«maq^ 
h*6*Kl 5£^y aywtl (S i O 2 «) ^2f§S 

io aojim^tr^rs^y =«^a<biui (s i 3 n 4 bs) t* 
jwawa 1 0 n m«e*^r, h 

/i- (DT) ^AtRgJ^^o Uc^oT, S^-<7>& 

[0 0 3 0] *}SKcoJB2<^SI16^1IBl-«S5f:»»tt 
-f ^**>MEfl±<0 g Ift-C n "M&tifeJI 1 0 «:Rtf\ 

HMJLTfcJ:^. 4ftt«t«i4 

a -4 bpatoy—^srteih-rsds, fc^t^y^ys 

1 4^»»m**r*i-SAJRIWfclll*rffi^ttrf. ^-V* 
ITfifciiffT i0 2 . Ta 2 0 5 , Al 2 0 5 , P 

[0031] m-s *mweom 2 comm^mmim^ 
wmk* *r y (Dmm^^^xm 1 i**j:i«hi 2**110 

5^«»t£^^y<75»fffi®-e«>6o 

^^rV±^<Om^^ma^ ?— hGC7~8V 

^ (che) X'm^* vn^comia : S8j«4 b 

40 lC^A-T5o y-^*«iW««ff9l4 aici^ 

rs«Efc±IBO»fr!:Atb«*.tttfAv\ 

y -fe/KD«i*f4, m 1 2 \^-r X b tc x y-hGi^m 

J£ (— 5V) ^rfn^JDU. 7r^7--y^hW^ 
(FN) S!hV*/P««fe3p]flUTm«f»a[Ji4 a, 4 

S3^a»^^*yir/P-C*«r$nT^S»*^fl. 

tte>^^*y-fe/^e>ra«r^ft^«:gi#&< r t&x~$ 
50 i kmmttbTtift£*\ ^fcs pffi**<**«i^« 
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^igmtt (Floating) fttltt. ^D*M>««f# 

fcfiy-*Slc:E*EfeffllfflU KKyDSrSltffi 
[0 0 3 2] *^ey ^^ey-fe/K7)j« 

f Nmtft&mm i^xn 5 r 1 1> -e# a Q y- 

hGi p 1 Wfc 1 0 Vg£&StflD U FN 

[0 0 3 3] *^:H^fSL*V^ y^y-ir^Ogg^W 

*»»rS£*tMf;bix*. lffiSSi4a, 4b^)f 
«jR»rJ:o-cy-x««, K^>^«ifi»o««e 

[0 0 3 4] *ISW<D!B2^*Jfe^1Blr:«5^ 
WjM^^^y^y^y-fe/WKit^ftSrHl 3 7!? 
igm 1 9 SrJa^-CIMIi-a. *"f H l 3 ic^-T £ 5 

pi*«#ifi i iffifcfWWHB*o/>s^^y ^> 

KfldMrJMrU 10nmIS^iy-h«iIl3 
S:#j*1-6, ©/h 3 i^>y ^mtWktoM 

ffittkJLtfj VD (Jet-Vapor-Deposition) jfc"C?T 
5 G J VDj5feJdoi>rttfc^^.tf##a:ilfc TT. P. Ma, 
IEEE Transactions on Electron Devices, Volume 45 N 
umber 3, March 1998 P 680J \ZB^^tl^ 0 Bl^f— h 

• U 5-10 nmfi«©S2y- h«6lRl 

= V*<M*rW*U 1 0nmg«^3^ hfefMt 
1 5*r«*-r-6 0 

[0 0 3 5] ai4 J: 5 p SMMKAX 

SlMCLPCVDfetCj;^ nffl£fcf±pS*tt»£ 
K"^Ufc5 0-2 5 0 nmMO#ef 0 i/y = ^Bt% 

-->^U hm^3£^/&1-6o 3K^X. 

®ffi3£^;^ t bry-*s*fccttf Ki^v^«£ 
»ric«M«)pI*t#ttli<o*iiio»i hlfi 
8113, 12^- hJBMKi 4i3J=tMB3^- 
Ml 5^iBS^H K^^s^^-rSo 

[0036] h 1 5 iZTjk-rx 5 

^^^i7^t5o :^1i7(t mi 
MMfcJKl 3*sj:t«S3y- hfeSURl 5 J: 9 fejft 
2^- httftjRl 4^^^^v^SS^#^^y^>' 
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HJfio^ffi-Ctt, JKiy-hifcfkKl 3*3 J: tf* 3 

hiuuti s&i/y 3^«<tn-em*u $2^-hi 
trja^fcc** h^v^^ym^^xHF 

10 cfcv\, 

[0037] #^ h 1 6 fc^-r <t 5 ^ p m*m#m 

=* ^mtm 1 8«r8«Sai^^/S:Ji)0$fll 7^ 
i-J:5i^ pl*«#Sfil4ffil:»ltR I E(cJ;6 
»fl«T«*Sixfc«1»«W 4 a *s £U*4 b £7FM-f 

[0038] h i 8 cr^r-£ 5 ic, p m*m#m 

20 ffil£SK:BMfclBtl 6*r*J*LfcflL MMf^n 
-fflttlWll 0*r**-t"S, n-at£Wll0(l>fty 

fc&AU ^<^a<^*^3Si^J:oTftAb^«ft*e 

[0039] m^. mi 9t^-r«fc5tw. y-hm^3 

w«HH!i*>f K**-/i^^~^9£ffMLfc^ 
*6t>»S<z> n + ^iA»ii 1 1 n +Uid;ifcS 

1 if±-rd-^aAtt«flrj:!>^- h««3*3J:tflNf K 

30 Lx *^«^«k^«rJ:orttALfc^l«**rfifttYfc-r 

[0 0 4 0]^:, pI^iMi^iCCVDfe 

1 «:^»tt»tH*«t> -e*s«ya-r « ^^a^-h 

«fi3fc«fctfn+®ffi1ftJii 1 **t*fc©*iEt£i*ilii* 
, II 1 0 ^ bfcpf * y i?/H*5gas 

40 ^^fe-^^o 

[0 0 4 1] &3b\ H^ttbttv^K mi Oto^^yir 

«<oa*OCMOS*axa*rJH*«T, 

5H*y ^ y t/^ast^o 
[0 0 4 2] r^ct^i-. *«M^JB2H*^i8-e 
fix ««f»a»4 a*3J:t/4 b«:y-h««3tf!>H*^ 

50 /^^ 0 K**«>3pn[«tt*»*^ 
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So try hao^/uiBflifiae* 

[0 0 4 3] £fc> mffitfIMM a*5j:lM b<D^*r* 

So *tbl!iJ:9, «tt*»|4 a&JitM b&ttfttUB 
®T*§ So * IT, 4 a 4 b fcfcSB 2 h 

4^<toT««»^*^4M||*tL6<D-C. S 

WMWMU a*JJ:tf4bWU V-*^*, Ki/ 

4 bf±^- h««3^JS«^?>^-r^/u«**^UJ:®aE 
UT^^tt, ffffitaii 4 a J:(/4 b O 5 *>(Of t 

[0 0 4 5] (^3 0IW|) 

mi o\c7FLfrfg2<Dmst<Djemz*3^x* mi? 

4«:i/y JS3y-H6«Wl 5«:^y 

»is^&*. mi 3 75siai 5^#0suxtfe^-rSo 

[0 04 6] *JS9]0>g 3 COHJg^^Jgi^S^ff^ 

zmmit l, i o n mai(7)'> y =« yi«T« s tt 

l 3jg/««L J VDifelcjisWWSraNBAofiv^^y ^ 
>*{UJt«r*BfU 5~10nmaM2^M6i 

ii4^M« 0 cvD&iiij:f9^y=^* 
(mi 3#bs) o 

[0 0 4 7]ftl:, pi*iftISliffiCLPCVD 

^3^^-rso *ftr. hm^3£^*^£ it 
i o*b<ojb 1 mauri 3. i2^-h 
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K^^jl^^^^-TS (B14#1) 0 
[004 8]fc pffl*»f«*l**«MfcU pi 

<&«**«»#rt<ofc»<osn nit * 1 MMk 

Rl 3*5«fct«B3^- hffiill 5 £9 tJB2^- hffi 
Mil 4 03i-/^^***S*#V^y^^*S:fflV^ 

tI2y- h&ftJKi 4©*«fc»*ttfc:5'*3> h^y 
fy^tSc^eMtSp *%W^SB3(^l51to»» 
10 -Cfi. Il^-h»Il 3*3J:t/|g3^- M6MI1 
5 y a ^KfbKrWA U IS 2 h J61ME l 4 & 
vyaygftR-fllrtUXV^^ syWfta 
Tttfci:;ttfy ^»*«r^l>tbtf J:v\ **3, 
^{tJUl 1 4 ttfRKfttoSJc J:otttlJi:A/ if IMk $ ftfc 

BR) , ««r*»«^j«^y5:«)C0Srai 7fi s 

[0049] (n4<DMM<DMm) *mwcom4 
s. o\^~rxo\-, ^m<r>n4(onmmm\^ 

SKI 9 oa&ffifcJR 1 hfeJHKl 3^ltf2y 

30 - mmmi Attmttbtiz. ^tt, 12^- bmm 

ffltl 4<0M*iwfim«f*a«4 a. 4bdS«J*Stt5« 
*2^- hlMWBl 4*5j:tF*«r»W»4 a, 4b±{. 
fi*3y-h»MSl 5 LT^- Sm^i 3 *SR^6 
tLSo y»hti3^1il|«ll 6^lTt^f 

R«li«t5«^ttt«itw p "HS£»Ji 20h ^co 
p 2 0 <o^«^ffi«-r-5»i^«W»fl[ ^ p + 

40 2 1 *ti?ti<D$tmteixmnm 1 2 dSK*te>ti 

So 

[0 0 5 0] ^l-. ^^^4C0HJ£^li^S^ 

* y <n®m~o^xm 2 1 joioni 2 2 

T^-TSo B2 1tt, »#a*.»fP*rttWi-S^IWS 

6=F*istty^y^»fEe0-e*>6« 02 l^r^ 



(10) 
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^*y-fe/uoi«*tt, 0 2 2<c^-f 

GKiUtEE ( 5 V) fcHiaiU FNfilt^IfflLT 

SfSSIl4a. 4b*>fe«^fc9l*8K£fcTffteh, 

Dttni**#»si 9 tmm&h^^nmmitt-r 
[oo5i] pt^ey-fe/w^ta^n, *»nrojB2w 

fR«*?-?«^4: k w v«««<z>«flr«arJi 4 b <c&a 

[0 0 5 2] Sfcig^teUfcV^ y^y-fe/u^R^tti 
Ui, y-*S£ KW V'D^HfcfcftSR^fflUM* 

3BR-r*u£«fcv\, tffiai4a*3J:t;4b^4o(Z)S 
*««l:J:oT4ooft46««gi1*ttJ& s »?)^ * 30 

[0053] (* 5 ^hik^^ib) *mw<Dm 5 
K. K^ffiuiHiK> r-^cr^iais, £*oi/o(n^ 

6 Q H2 3H *»WO*5 0SBft©*»-«S^F»* 
ftaMM*:* ^ y <aEi2[§]&£#/£i- £MO Sh7 

»MOSh7^^ (Trl~Tr7) $:$it' 
#6 0 ft*3* I3 2 3<D^^y ir/v h7 l^^ttlBl 0 
^Lfc^yi?/Wh^^x*T-&£ 0 £fc, MOS 
h^^^^T rl-Tr 7ttt^TnlMOS V 
^^^fltl^ 0 ^^yt;^7^^^n"f 50 
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mm i o&£T$n+m$mmi k 911121^1 

&jL*<^6fc«>f-«l»LT*><5a MOS h7^7^ 
Trl-Tr 7 ClO^T t> HK*"?**. 
[0 0 5 4] IS 2 3(^lfcMO S N^yi/X* 

<OJEa*ffi*rH2 4 75SH3 0ftffl^rRW"f*o *f 
02 4(^ti5(^ pl*S#lfili®HjVDfe 

10nmStO!liy-M«13t»/J«, mi 

•TJ:5t^ CVDSia?) 5/y =vlMUi4r*9IU 5 
- 1 0 nmil^I 2 hMl 4 » 

* ^?&mz. x v -i$<nm®<om i?-y mmm 1 4 £ 

K^TSc jKV>TE!2 5tw, JVD^{CJ:«9 

wwraiiB*«>/>sir>^y ^viM^iSL, 1 0 n 

mgfcol3^~ httflkKl SSrJgfiH-r-S. l3^-f> 

J: t) 3 h teftlR 1 5 «rgfe*-f 

60 r^)J:9{aTiiy-hiiI13, 12^-h 

[0 0 5 5]ftlC, 02 7l^ti5^ plffM 
K-:/Ufc5 0-2 5 0nm8«(O#gft'>y =■ yflH£ 

^!Jt;uh7y^^, MOS h7yv?X^ttlfW 

agists 1 common 1 mmhk 13. m 2 s 

[0 0 5 6] #ctc B 2 8 d^-T J: 5 mo s^v 

«1 3*3«tt5«3y- htti»ffltl 5 £9^312^- h 
I6W1 4(7)^y^^^SS^^^^ 1 b0^fiJffii-5„ 
h^^^y^^j: !3y^yir^h7V^^ 
fc*rti-*«*<oJB2y- hifll 4<0NI««:aKM 

*S:fflv>ttfdfJ:u\ ^tt, m 2 9 fc^-fJ: 5 \z % P m 

^fcrnm iii{iLPcvD&(a?) «w*»tg^ <o 
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[0 0 5 7] **WOJB5 0*JfiO*1i»!lJ:tb«. jKJ£ 
^nr 1— T r 7£p<- : eyi?/u ^^^^t^i: 

ic»jeS UcMosh7 * 6 0 £ & fc, 

nSlMOS h7^^, P SMOSh7y^^*i: 
S F7y^^Tr 1~T r 7 <D?— VmMZ&m— U 

[0058] (m6(Dnmcoj&m) *»w^jb6 

[0 0 5 9] (A) ^flB&tt* y 30 
^^U^^yt/HinSMOS h7^^T« 

1 3^tt»2y-h»ftil ^SRtt^S, IS 2 

h«tuKi 4^M*cf4«arwta4 (4 a. 4 

b) #jg/S$*bSo K2y- h«i»IKi 4*3<ttf«W* 

MMIKOn + Si£»/i 1 1 J&SRtt&ttSa h«« 
3*5<J;tf n +§i#;ifc/Il l^JptuO«Bl!ltt*«»l 

[0 0 6 0] *5SW<^*6(75|SK^lB^fi%S^«aM4 
fc{6**6*»«<0 n -fflttRJl 1 0 t m^wtauw n 



2001-156188 

20 

LT> ^~h|felW«^JBloy-hJ6J*Rl3 (T 

Ji) , ^2coy- mhhri 4 ofwg) ^^30 

*u m 2 hfelKR 1 4 eoPfflnB(n»««f««Hi 4 

(4 a, 4 b) tw&ztiZo z.<D2mnMwmm4 

a*JJ:tf4 bCI^^fSl, (l) « 

#^«Jl4a. 4 b^^-fttfeW^SrSaUTV^^Hft 
ffi> (2) mffig«J§4 a^ff|rfiait^6tt 
(3) S3ffS«Jl4 bWWfcWlL-Cl^ft 
■I. (4) f$SS!4a, 4b^l^ISUV^ 
SHfclB. c0 4oO«ffi^^!9#So ^020(^tffS 
if 4 a*3J:tM b\C$kmZtlftn*<D#m\Z£<>X*£Z 
5U*^H«ffio*^SrE«flMBO "0 0\ "0 
1". "10\ "1 l'tr^Siir-So rc?)>^ 
y t/vMTttlSrSSl 4 te^*/^««*Bffio±^ 

/^<ft«^ift^JSK<fc'3iSJH* (over-erase) ttg&Jh 

s*u *tb^j:?>a**^jBEg-rsy-^^FA, 

flS««tt03FH[j8tt^^y«:*3l-e#« 0 m 

^aii4iicvD^icj:6m^«^o^^v/y 3 

3. 13^- httSMRl SSrv'yayt^S (Si0 2 
JR) ©2ffiPS«<o«im*S:« s t--5^y ^ylftl (s i 

3 n 4 m) -fl»*-rtbtf, ->y 3y»fM**fflWi&5 4 

THm-e# 5c fe^ fctfv' y a vKfURKUCKJVds 5 n 

m^->y ^^mitm^nwmMn 1 0 n.mgf*^t\ 

gghy^ (dt) ftAt«iBStt4v\ ufcdso 

[0 0 6 1 1 ^^I6(DII^W5WM 

y^y^y^y-t/i^-c-tt, y— ^««4sJ:^K^-f >-« 

«OlffifS)±(D g ft T- n ~WsmM 1 0 *Rtf\ L D D 
Tt<tV\ JB 2 y- He»K 1 4 fi«»*W» 4 a - 4 

»^i-^r^^-e#-5o ^fc *2y- h*6»«i 4^ 

feir^^T i0 2 > Ta 2 0 5 , Al 2 °5> PZT ^ 
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[oo6 2i *&w<nm6<nmm<nmmiz&z* 

8vM, k i/^f y d 11 5 vgg^r^MtvW 1, y 

il^ (CHE) "Ct^tKK ^flttfflOttflrVWI 10 

4 b j^a-tso y-xmrnmnnffiwrnm 4 b ni^- 

(- — 5V) £:£p;&DU 77?7-*//l'K/WA (F 
N) 3! h V*/l"«»E£r*lJfl! LtiffSi 4a. 4b^ 

»£\ y-xs. K^>r ^Dn P am&»**tEi 20 

9SL (Floating) t^tl^ KU^ ^tilOt^SH 
64 b0^6«^-4:3l*a< Cfct^MBTfcS, y- 

^ms«!j^m^saii4 a^^<bm^*3i#s<»& 

[0 0 6 3] ^^yt/KOt#ii^ft ^^r])^/u<om 

hGtp m*m#m& 1 raiz 1 0 v&ssrFWp u f n 30 

[0 0 6 4] *fcH^rt:u*if^ y^ey-fe/Ko^ffi 

Sr^tti-^rt-efffetu^ !SSgl4a, 4b<7)^ 

i«lii:J:ot4o<oftft5t«fii*H!feiS||6ji, 
[0 0 6 5] (B) flBStt^^y 

4<3r)W*^tt, (3 3 i©w«tty*yin«, Sffig so 



3gJl4 (4 c. 4d) i^IfSSl 
4 c:fcj:tf4 d*S h^/HfiRK2 3^ltpS*« 

*yi:ri*ftS. S2^- httHl 4*3,fct«11OTHII 
■ 4±^»i»3y- M6iH 5^lty- Km^3 

^t-/^^-t 9 <7)TpP<t) p s^nimmek i o^ffii^ 

texxtn + mnmm 1 1 *^w©*ffitttw«i i 2 
[0066] *ftw<Dn6<on&<o&mz&zw&&* 
®^*a*«s^ n -m&wtm 1 0 * %^mmm&<n n + 

y-h»i^2^~hf6Mi4, hy*/v 

itl2 3*3«fctfSB3<Z)y- h*6gtlgl 5t«^, 

Hi 2 h»^fli 1 4 (offifluisic»«fif«KJi 4 

$ix6o l^2o^iMil4 ci3j:t;4 dUi^^ 
Sit, *o»BHKttW; (1) tMai4c, 4 d (7) 

v>-r^t>mT-^#«bT^^v>«^ (2) «*hhui 
4cowi««iuv^«i, (3) maawmm 
4dw«^sauv^5m (4) m^ssrji 

4c. 4d^f?^fitT^5tI, O4o«l 
££«9#6 0 ^2o(Otfffil4 c*3,fctM d fc« 

5)"*rlBMHlM»© "0 0\ "0l\ "10\ "ill: 
<D^X^ *) . «ffr*9» 4 <0*^O*»*»;:## L 

LTt^or. ««r#arii4(o«^ia^j£{c<t-5 

iBtH* (over-erase) f±KrJhS*U ^tUC £ 9 ig?g5feK 

«:fec#*v\ $fc. y-^««tKwy*«ra^y 

ty^y^lt^So Wft»l4ftCVDfei:j:S 

> y 3 ^2^«^*»»*mmi«^^m^*»m- 
»tt*r»Si^ds-c#-635*b-e*>5 0 *yyay 

£ i3^- hil68dRl 5£r>y 3V»fbBS (S i 

o 2 ^) <o2*a*<o»«**r*i-s^y3^»tiBl 
(si 3 N 4 flg) r«mff, yy^y»<fc:l»Si« 

stunts, fc4r*.tf->y =>-iWfeaHiJf«w 
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<OX\ SSh^ (DT) &Xhffi&£tlte\<\ Ufc 

[oo6 7] *&w<Dm6<DmM<DteM\^z>mft&* 

^y to^y ir/UT*{2. y-^ffl^ctt;Ku><>^« 
C0»ffif^±O i ft-e n "StttfeS 1 0 tRW- , LDDf 

*>J:V\ i2^hiI114|j:lfiai4c-4d 10 
^^L^Ti0 2 > Ta 2 0 5 , A1 2 0 5n P Z T\ S 

[0 0 6 8] 6 (DMMnj&M^mzwmfe* 

fN£te±<fS!jg&^ CCO-<t« x C.H-J.ffann 

^(^J;oT1995IEDM digest p. 867^ £tuTl^£ 0 
[0 0 6 9] ^*I/-fc/^R*.i&^f4y— KU' 

v^*y*> ^xn-rerir^w-r-st^-e*^ 
-c4oo»4smaiEfi*»tt^u l e > tt, miano 

[0 0 7 0] SfeKl. *38W<0«fS6(7>j|JfiO?KffllCffiS 

fWStt** y«u ««r»««4 c*5J:t54 dic*«r*rffi 
AU4lttttf % I^MOSh7^^^tUtft^$ 

[0 0 7 1 ] (C) 5F»»tt43J:^f»»ttjft«^*y<0 



*5 JitfflBH** * y <^7< ^ y -fe/K^»3g*JfeS:H 3 5 7!; 

3 5 4 3 f±, ^^i6^HI^fl{:#6^ 

»58tt>^yo»aS*te^-r»ffllDH, B4 4MB5 

[0 0 7 2] £TB3 5*5j:tfl2 4 4{w^-f«t 5 K> P 
ffl^*^l^Bfc«1»»«IB*0/hSv>5/y 3>1E 
ffcj«4:ii«U 10nmi«Oliy-H6ft«13ft 
*dct-5, Siy- hftftJStl 3«j*«L i3 5Wi 
^tt^^y^J*^«c^rfc<b^L^7^ h i^J* hT-8^\ 

b 4 4 <0#bhs=* ^ y mf&nmnm 1 hs&SBi 1 3 

^*fet^«^j»jB»*S«*ffii>^:^^j/ h*yfy 
1 3«H3 5<D?:#l5tt^^y^j«««^^^S^ 

[0 0 7 3] II 3 6*3<fct5H4 5 {^"T <fc 5 i-> 

c v d mz x *> y 3 ^muB& p a*tiMMfcK i ±m 

l«U 5-10nmiS^l2y-hffi»JSl4^ 
»*f*. m^X J VD8£fcJ:9«ffiWte*©/hSlo 

Wll5fe»*t5 fl fMk H 3 6 O^HtJB*^ * y * 

*2*5J:^8R3^^~ hifeMtl 3, 
14, 15^*rt*ix, H4 5<OfB8tt7t*y*j««t« 

M»2^j;^3^-hiij|i4 ) i5«^n 

[0 0 7 4] Hi 3 7*3cfctfia46fc^H-J;5l^ 

pI^MtlMCLPCVD&ia ■? nl*fc(l 
pl?«ftt K-^Lfc5 0-2 5 OnmM^I 

*y*rtW^f4, y-^«*43J:t/K^^«*«rJg 
£H-6fIifSW p 1 (D^fficD^ l hjfeft 

R13, *2y- httftRi 4*?J:t«S3<y- hJMMt 
1 5*aB«^K9>fxyf ym o Hi 4 

6<Dwm&**rVMf&mmx^ H2^-h»sii4 

[0 0 7 5] 8tfc, H3 8*3<I:tfB4 7(^1-,fc 51-* 

Hit HMtKl 3i3«t^K3^- httftlK 

1 5«fc!9 t*2^-h»6SftBli 4^3L5/^y^aS3&s^: 
^^yf^M^tg2y- hiKIHRl 4^gp 

3 s o^s^tt^ y m&mmnmftWBtmjei&nttto 

7*3j:VBl4 7co*B8tt>*y»*«*romiHf 
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SB 3 h *feJgygt 15^!)3 ylftlt-M Ls IB 

r% x-y^i/ymt \^xtetzkji&7 vmzk&m^ixtf 

[0 0 7 6] #;lw s 03 9*5^:^04 8 ir^-TJ: 5 i-s 

p ^^uttss i ztc t ?LtfR Tom- £ «9 it{[: 

/HNUHR2 3 10 
[0 0 7 7] HI 4 0 *5 £1*0 4 9 iC^i" X 5 

P M**frKfi l^IiCLPCVDfeia?) ffffitfffifg 
^j^^v/y^yiftll 8 

SJI4 (4a, 4b, 4c, 4d) ^^^CMt5o 
[0 0 7 8] 04 2*3 ±1*12 5 1 l^Tjk-TX 5 

p i>¥*#ste i ±m\^mtm 1 e ufc*. 20 
n -mmmm 1 0 ^«t6 0 n -mtmm 

[0 0 7 9] #Ct;i. HI 4 3*5«fctfia5 2M^"TcJ: 5 fc, 
Lfc«, fl^M^ n +MUA«cJi 1 1 Sr»*t6. 

n i i r±>r ty^AMia 5 htli3 

[0 0 8 0] ^U, pI*»#Sfil^ffil:CVD 

^httif U «^T. pSW** 
frStS 1 *r^^#H«*'C*l*ySii--5 w i: tci: 9 

ioJ;U*0 3 2 1^1^111^^11 co^^ey -fer/uWii^ 40 
[0 0 8 1] fc*s x B^ttL4i^s x 0 3 i*5«tt/H3 

ylMit*^)I»<ocMO s»5gxa*)W»cS-c. 

* y *3 J: * y ^«Lfc 

[0 0 8 2] r^«t 5^*»fBw»6H*^ffi-Cfi, 

«fiHHM4 (4 a, 4 b, 4 c, 4d) hi® 
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Lfc^ot> @3 l*3«fctfB3 2(D^^ey ir/U h7>^ 

y 5« try hS9<oir/^ffi|»tt«3fefc 

fcb^Tf5f^«$ix, *«fc»/>Snfc^aB8tt^*y 
as «t r/«^tt^ * y zmmxz z> a 

[0 0 8 3] mffiWmm4<D^^*/U-g:Jjfa<Dmte. P 

as^WMMfcR 1 . hjftwR 1 3 *j itwi! 3 

UT> ««r*a»4MJilB2^- hilflll 4iiJ:ot 
«*W^±^*IStbSo-c H «mM4IR|0*i£: 

ftp«*y«:«tt-c#6o mMwmm4te7-hmM3<D 

J: o X ^ ^ y t/u^lSef#fe{5f^^ 60 Ufc^o 

tf. ifjaffl^^tt^^yfei^sstt^^ysrii 

[0 0 8 4] -fe/U«a£f*51»C0CMOSXS-eS*tw|t 

[0 0 8 5] ±u<D*Wft&^eV t»Htt> 

^ey^ ^^Mitxm^^^*ii^$tuT^5^ 

[0 0 8 6] *»W^JB6©jt*cO«18Ttt:. IB 

l^«113^^ynyl«, i2y- hffi^ 

^yiftiT*MLt^5^, h*fi*)Btl 3S: 

•>y = ^iMkBix » 2 hteJidii 1 4 y = ^mt 
m. ms^-hmmmi 5*i/v ^^mtrnxmrftirX 

%>B&\ z<n&&tik?L&. mi hifli 3(ip 
m^m^W^L 1 trMKfl: IfclOn mll^v/ 
ftKT?«j*-r-5. K2y- h«»«i 4fij VDifetw«fc 

«pit«bfc:5-l 0 nmSffO«ffif*aiB^OffiV^>y 
^yl«t«t5 0 S3^-MfeWl5ttCVD 
J; »9 *« Ufc 1 0 n mSS^ 5/ y 3 y8M«-C»fi 

tt, Si^-h K^k:^ i 3 jo«t r;S3y-h 
i 5 sri/ y a ^iMbBi-euME l> f2^- btemm 1 4 
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[0087] (sg 7 <nmmv>j&m) <w^> *&w<nm i 
&mfemm\m m s tnt*wa&* ^ y <?> ^ y ^^m 

[0 0 8 8] gj 5 4 iC^i-J; 5 !-> <£>HJ6<DJg 
8l:#5*«tt^ * !/ ^ y t/Hl nlMO S h7^ 

y p 1 <D£M±\z. h 

f 81 4 e 4 ^- h ftil 2 4 t T^- h • 20 

a:^jiio<h, n i o w^amffitts 

n +Mi£ifcJI 1 1 jWRtt btb^o h 

ms3*5j:^n + ^i£»]ii i *ti*?ti<Dmmzamm 
mi 2jbmrtbtiz> 0 

[0 0 8 9] *mw<Dm r <Dmm(Dj&mzmz>»m&* 

n "MffiM® 1 0 n + 

1SRI1 ltftJlfcLDDiJtttirv^, ^-b 
httlHR^ h^A«tMR2 3*3j;t*JB4<E>y 
- M&KK2 1 ^6AS«»*36t?«*Stu. h^/u 

feint 2 3 tm4<r- hfeti2 4ow{w««ffirjrwji 
4 e auMstu*. :otssai4 e CtT-^fS 

T^i:sut^4i:«E^K^Srfa«««^ "o\ 

i^y ^v^Kco«tsc^^m^««tfiffi{-m^€r#Sf-r 
ttt^w^^H^pjT^So '>y=>y 

Skfw, I4^hiil2 4^^yny^bl (Si 

(si 3 N 4 i) -c*rti-*btf. i/y=iy»ffiftfl 

a* 5nm^>!)3 ^*ffcfflt<0*««J5«: 1 0 n mgg^ 50 



y * y -t/K^a»fto^.* & -r^^smffiSj^^^a 

[0 0 9 0] *«WO*7^||aS<DJgffitCffi5«»tt^ 

•^y^y-ey-tr/u-m. y-x®iioj:(;KKy®« 

0»JErt±OB»T?n~ffl*£iUil OfcRJt, LDDi 
u ^ X y - * J:VKH ^«« L X 

[0091] *&w<Dm7 <Dnm<Dj&m^&z>nm&* 

^y^^x> l«Sai4e^T«^^/*l 
2 3MB«LT^3. h^ffill2 3|j:IMh^ 

y ^^«6ftBW«r*-r*»ii^^y =»^»fbiiiii?«* 

S*U y^RAMHS*^S 1 0 0 n s£TF 

12 3?:'>y nyS^HStMUi^ *©BWf4 3 

, > y a ^■KURSUFKVds l . 5 n 
mM^tl:»^h^/H6Il2 3«rK«UTjHl 

[0092] s&jj:. *mw<Dm7<Dnm<Dmmiz&z 
wzm* =e y mw^Sf® 4 e i:tfftaAU4»t*i 

[0 0 9 3] **H<0JB7O»to*»::«S5F 

#3my * y is x xmm&* * y * * y 

^^(§15 5 2 3o£tfE16 3 73?S0 7 0 £rffl^T 

^«i-«5^*»fty*y^»5S*fe^^-rwfMB. in 

6 3MH7 0^ *»M^*7<^|gJfi^1IB^«5« 

[0 0 9 4] *ta5 5fcJ:t;0 6 3i:^ti5^ p 

ttfcfcfctf J VDttreff5o *iy-M»il38« 
CVD«felcj:5->y=r^|Mbail4ri|Slu 5-10 
n mSS^f 2 ^- hlfeSi 1 4 «rMt6 0 JJfcl^T J 

*U 1 0 n mgf 3 1 5 Sri^tft 

So 

[0 0 9 5] 0 5 6*5^:^6 4^1-^5^. 

p lM(:LPCVD&(a?)nl^fc(i 
p W^Wfo* Y-rf lfc5 0-2 5 0 n mSS(D#igi 

-tz>mm<o p s^*»x4K i i v mmm 
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1 3, %,17- ht&WRl 4«<tO ! l3y- hfeflURl 

aauti stti-^TKs**^ pS*«*Sfiifai s s 

[0 0 9 6] 13 5 7\Z.7jk-r£?\C 5F»*tt^^ 

yjftMWfrett* «»»Wi*J«^fc«)©ffllBl 7£?£ 

y- h&ffcJKl 3*s«fct^3y- hJ(6»«i 5£9 t>fg io 
««©»«-Cf±, KSiy-MWklKi 3*3J:t5JB3^- 

[0 0 9 7] 13 5 8:fcJ:TJ*I2l6 6 J: 5 

p M^S^Sffi 1 ^M£rfc £ ;ttf R TOfti: «t 5 luilUK 

2 3 srasjs-r *o h ^*smmm 2 3 P a** 

1 L PCVDftlCJ: <9 «w»artB*<^ie^ 

{-S^^^^^o ^tt, Hi 5 9 Cl^-T J: 5 i-. 

R I EJcJ:-B**tt3iy^^*rffv\ «Wr*8rtB*^ 
»V>vy3y»Wl 8t«^fclffSl4 (4 
a, 4 b) JtOBI. 0 6 7 0»«tt^*y 

x^^xio 9 , v- y =3 ^ 

[0098] '>y3yakIi8(?)xs/f^TS> 
p S***S4S l y =* ^SKfcJSSr^MS U S4 

y-H6«l2 4S:*rtt8« 0 5 9<7>^fl!|§ 40 

tt^^y 4 h*6»M2 4f±l»**n 

M/^hT?8v\ HI 5 9(D^«^^^^-y Jgj*««lw 

[0 0 9 9]fc HI 6 8 ^^"£5^ pI^i*S 
IS 1 £® fc. LPCVDftlCj:9n^fc(ip £ 
K-yif: 5 0 — 2 5 0 nmgS^#gi'>y = 



Sgi£tf> P M^ftSffi l £>^®<a h ^*/Hl&RJ« 2 3 x 

m^ss/14 e *5j:^*4y- vmwm2 4^gss^ 

13 6 0 ic^-TJ; 5 fc, ^Sv/y^yjg^t 
[0100] #;f^ 061 *5 <fctfl2 6 9 5 

n -saawi 1 0 tjeatr z>o n -satim 

1 OIWtyftARffcJ: 19 hlffi3^x^ t U 
[0101] H] 6 2 *5 «fc 18 7 0 ic^-r «fc 5 

y— hm^i3(^{iij^{--y--r k**— /u*^— y~9&j&rft 
[0102] ftic pa*»*s«i^ii-cvDft 

««3*3<tt^n + 5!t£«Jii 1 *ttfr<o*mz.im& 

mill 2jgj«a. ±fBK^<o«*e^ao/t*KJS^jfi5iB 
£^0 5 4 ic^ u^ffist^^ ^y^^^y 

[0 10 3] H^ttUftV^dK ^53fcJ:OT540> 

[0104] *$&w<Dm 7 <z)Hifc<fcfl2ffi-ei4. ?B 1 
*s/y=»^»fUK. jR3y- h«j»«ti 5*vy =»^si 

^BKkJK. JB2^- HftlWl 4*r*>y =^»b». IB 

3^- htfeftiBti s^ri/y ^yiftJfi-cMitts 

1 *r««Mb ttlOn mgf^'> y ^BMfcJK 
T-«^i-5o *2^- hMHHIl 4(4 J VDSia*)f 
Stf:5-1 0 nmg^^lSIS^(7)i^v/y 
Sfl«t?«*-r6. i3^- hffeill 5HCVDSI: 
cfc 5 jftft LfclOn mgl^) •> y = ^K^^T*Wfifei-tt 
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tt, Ym\M\ 3*3J:tfKS3 h*6g$ll 5 

Sri/ya^iMUi-efllricU S2y->l6SjBl4^> 

[0 10 5] **W«>»6i3j:WIB7oSllt«)*i»-e 

^Cln^MOS h7^**X-«/££;ft,S«KotNXtt 

[0106] (18 ^HJfi^^ffi) *%91<0£ 8 

(S. Ogura, 1998IEDM, p987, *g#fF#-f§-ffl 5 7 8 0 3 
X\ *?ttAa*tSJ± C i: AST* 5 1^) t**> 

So 

[0 10 7] B7 1ft *ISM^SB8^ieffico^1B^ 

/HH*tc»J!rtH5M»*rHfr « i t X\ «*&JW*fc:*5W- 
Sft^i£A&*<afa±*ia5fc<aT*>6 0 ^7 1ic^i- 30 

*/wo»3t-ef4, p Sottas 1 o^Mtnui 1 y- h 
So as 2 y- htgiRBi 1 4 oM«^fi««f*a* 4 a . 

^il4a, 4 b±^f±JB3^-Mft«m Sir^Uty 
- h«ffi3^ts:itbtts 0 y— h««3 0fllffil-teiMfc: 
»1 6£:frLXlM K!>*— /^^— *9* s W+fett. 
r<7>lM K^t-^^^-f 9 ©T^w pl^lftlS 40 

^^S^n+^fetfcJIi idSRitbttSo y-hm 

[0108] £ *mw<D&8<D$m<w&m\z-&z> 

m$L2 5|:»82 6j&SRttfcft5 8 r<7>g:^2 6i::J; 
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[0 10 9] ^0^S8O»^|(I#^«» 

n 1 0 ^b^m^* 

fl^n+S!«;*JBl lT»/aLfcLDD*it**LX^ 
So ^LX, y-hWW*sf|liy-h«Wl 3 (T 

htiii 5 frbtez>3mmf§mxmf&£ti, 
%2tf — hmmm 1 4 ^mmm^mmwrn 4 a * j: 

tMbjWB/SS;h,5. ^^2o(7)tffiSSi4 a*3j:tf 
4bl:f^SiU *w*»Witt (1) ««r«aiJI 

4 a. 4 b C0t>-rttttt^^rSaUTV>^V^ffi, 

(2) effsi4 awt^iait^sm 

(3) «ffif3rsiA4 bcwK^tait^sm 

(4) ftmfflMMa* 4b*l:tfftfilUl^tt 
KB, ^4o^feH#6 0 ^(D2oOlSIil4 
a 4 b fc##S:h,fc«^o*»£J:oX£Ca L 

* ^«E^»k»«riE«ft«<o " 0 0 \ "or, 

"10\ "l l^^m^iirSo *fcs r^^-eyir/^ 
tt&TttVffiaHMa 4a, 4b fi^*/l^#*«|S0> _h 

4a, 4b^(DfSttW^l/^\ Lfc#o 

x i;tsii4a, 4 b<DW*-<&a^jEfc±*a»* 

(over-er-ase) ttB&jLSJt, -Sr*^ <t 9 ifl«*^jeHi" 
S^^ymX'fSo «IMWMl4a*Jj:tK4bf4 

^«^**a-rs r J: X% T»»aiWO«IKJ2:«»*:* 

hf&KRl 5^^ynyi« (S i0 2 l) (J0 2fi?S 
«^«m*«r*+**>y a^HUI (Si 3N4I) X* 

mart-tit*, y y = v^kflsmiiKs^ 4 n m~ 1 1 n 

^mtmcomnmmn 1 0 n maa*©^ k 
a- (dt) aAt«jestu*^ 0 ifc^ot, «^<ott 

So 

[0110) *»S©»8<ojMco*tt^«5^»3Wft 

-f v«%coHEE[6]±CD@WXn~ai£»Jll 0 Sr»*t. 
LDD*it«r«dcUXi/^^, *>y^KKy«a, 
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«*lt*>j:v\ ^2y-h mmm 1 4 nm^wmm 4 

a -4 bPA<ay-*&Rit1-*aK fc!:ttf'>!)3y8 

LT*4fc^X.«cT i O 2 . Ta 2 0 5> Al 2 °5- p 
ZT, SBTd^6 9 

[0111] **MoSB8conjfi^<8-ettx y— * 

[0 112] ^{w, «P^S8^1^flC#§^ 

tBfltS, H7 2f4, **^»MRMt*^»IS 
tt^yoKBH"?**, H7 3f±, !R*«rfts*rK91-r 

as. k i/>r y d c 4 - 5 vst ttimra ts y 
gam^- (che) tMi^^w 20 

4b(C^A-r6„ ^-r 2 5 ICRS 2 6tRltt 
y*yir/KO«5fett. 07 3l^tJ:5lw> ^- b 

G\z-nmj± ( — 5 v) %ep;&du 7 9— 

(FN) ffl h ^/Ht«ft* Uffl Lttff«li 4 30 

- hmms mmkto* * y t/PT*fstirP5»^i: 

ft. *ixP>07«^y-fer/^?>ra«Fi-« : F-*rSI#S< 

*s-e%5 0 r<z>»^\ y-*s. ku-t ^DfipS** 
KDm^tfts^sjEmEE^r Kw^Dio^anu y— 

XS^IItt (Floating) ttttff, KWf ^DfflCO 

< ^(-^y-^ s idjESJE^pan u KWyD^ 40 
[0 113] SfcB**l4L*^* s * p<^ey ir/^gc^m 

ar«ffi^«tory-^««. Fu^^*«ae»o««ff 

*«"*-*btfJ:V\ tffiffSl4afcit;4b04O(!0S 

stua o 1 4 o(os45itei#tt^»?)ti, * 50 
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[0 114] *»W(7)fB8 0j|J6<0?glB{C«e^ 

* y A3 7f ^ y -fc/^RiS^fcSrH 7 4 73MB 8 
2£rJB^Tl£0J!-r5<, *-fEI7 4»w^-TJ:5^ N ^-r* 
/HH«2 St>m&Zti&n***95 7* h h^* 

B 7 5 t^-T J: 5 t-, fc^XffRIEftiaot, pi 

[onslfc B 7 6 J: 5 fc, pI*«#S 
tRlABfc««f«WB*<0/hS?^->y =^JI<bBt*:*iai 
U 1 0 nmM^S 1 y- h»ll 3 $:Mt6 0 

jVDfeT?ff5o *iy-HMWi3»*«, CVD 
^at)'>J)3yS^J|au 5-10nmlIW 

9««*»fB*<a/hSv^y a^aftiRfcJMiu 10 

[0 l 1 6] 07 7 «fc 5 pS*»*i 
K— ^Ufc5 0-2 5 0 nm«£<7)#j|g»v'y 

mms*-?** t LTy-*««:fc it* km ^wst 

1113, I 2 hiW 1 4 J:^I 3 hit 

[0117] 078 {^-tX 5 SffrVRJI& 
y-hSMfcfflSl 3*5J:t5JB3y- MftlHtl 5 

IHfc<o*«-era:, ^ l hMfefbK l 3 *3 <fct^SB 3 

mmi ^^mtmxm&isX^znx^ x 7 f 

[0 118] W:, i7 9l^«5(I, pS*»*I 

s i ^ bs l p c v d «t <9 « gr ib * o m ^ > y 
avaftii s*mMwmmMj&<Ditv><D&mi 7^ 

^ira^^^tu^J; 5i-*t8ti"S„ ^It, 0 8 0 ^ 

■^tn*Ad^«mnra4 a *jtw4 b 

[0H9]*i:,B8ll^tJ:5l:, pS^iM 
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s i ±mzmtm 1 6 i&*mvo»&<n n 

-annul i o tr*j*i-«. n -mmm i o »-< ^ 

i£AStffflw«fc 5 y- hti3^^^ t Itnl^ttft 

[0120] tfcKs 0 8 2lw^-fj:5l-. y- hmmz 

mmm&<n n + ^nt^ 1 1 s 0 n 

1 lfi^a-^SEASWI-J: 9^- H«i3*5J:t*lH' K 

<h UnlTOi^A 10 

g& l *^IStt#B* S :i:l:J:^-h 

[0 12 2] 7fe4b\ BKr«f±L#^J& s . 07ico^^eyir 

[0 12 3] ClOJ: *»W^*8j|ft©*«T' 
f4, *ffi«Ji4aJ8j;tMb*y-h««3<0W»B 

*tifr£V. 

6, try HSt)©"fe^B8ltt«* 

[0 12 4] m^S^Jl4 a*3j:tf4 b <7>^* 

Ml 5 ^2^- hMi 4^x^y^lli 

*3 x y ^^^mr^mm ^ <t o ts* lowip-e* 

So ^tU-J:^ mWS«ii4 a *5J:tf4 btr^lc^ 

5„ * IXx fffafi 4 a 4 b WtfR 2 ^- h 40 

^S*gJI 1 4 a t 1 4 b P^tBZftfflfS&C t>te\*\ £ 

fi=¥*{M * y So Sffi««Jl4 a*5j:tJU 

TJftifcSJ'U ««*8W4 a;feJ:tMbtt5t>o^r* 
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[0 12 5] * fefc. ^/^aStt2i»^CMOSXS"C 

h T??F««4¥»** =e y SrK3g-C# S e 
[0126] * IT, *$mv>% 8 ^HJfi^Jgffi-Cfix 
»#ii^«F(Om^A36**^± £^S >T £ So 

[0127] (» 9 <nnm<oj&m) mc, *&wvm 9 

1»SaS4 a itft*Wl4 blKUOB1ISixfc*2<0|& 
««14S:^5tU 2oC0«ffif»«fH4 a *5<fctf4 b 
^-Wb$ttM^oT^5o H8 3tt, *m\<D 

% 9 fif>**<o««{!i«6^»»ttM£W«:^ * y ^ * y 

(D^^yir/^*it^ ±fB<&* 8 <a j?K<&^«<&«ffi* 
»Jf4 a> 4 b. *3it^3B2^J6»Btl 4^tfe^LT, « 
W8SJ§4 f E«Ufct>©-C*>S. 

[0 12 8] «^(D§9 ^*fi^fii^5>F 

S^te^ y y ir/K^jKiS^feSrB 8 4 737^121 8 

^fi8 41^tj;9il, ft^«2 5«^ 

V^-TSr MS2 6*r*fi«-5o 
[0 1 2 9] 08 6i^i"J:5l^ pI^M 

1 0 nmll^ll hJfiSdRl 3 S G 

JVD&"CfT5o Si^-hl6Sii3MS, LPC 

sssi^^/h^v^v-y 3>-a^kiK*riiaru ionmi 

&<0% 3 y- h^fll 1 5 ^Mt5 n 
[0130] iSfetC, 087 iH^rT «t 5 P 5!¥*ft« 

K—^Lfc5 0 — 2 5 0 nm8|0#8l'>J) =« ^fll^r 
ill 3, ->y nyffbll 8*3J:t/JB3y-H6WB 

i5^i£i^i:K7^^s/fym 0 rr-c\ m 

WS««4 f 

[0 13 1]^:, ^8 8i:^tJ:9(:> P S*i*S 
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-mtzmm i o *r»*i- s. n -MiAttfcJi 1 o a-v 

S-AftflfKiJ: 9 h«1^3 £ It nSi^tttt 

[0 13 2] 0 8 Kmffi3 

M4fcl»g<£> n +HJtetfcJI 1 1 S:Mt5o n +5ite#Ji 
l l^tytAafS^J; 9^- 3*3J:tF1Nf K 

[0 13 3] pI***SSl^ffiHCVDffi 
m^3^i:^n + ^iiAftjii 1 ^eh^^ffiKiSBfe^ 

iiv-yw K-em^ttsstii 2 t* 

[0 13 4] ft*3 x B**fiU*^J&K E!8 3(D^^yir 

»oa«ocMos»jsxa«:in»:a"c, *»«*^» 
[0135] (sbi o(oji«^iii) *mw<nm 

[0136] 09013^^^1:, r£>y^yir/WSp 

&mm 1 9 (o«s^jb 1 y- 1 3 in 2 
h«»Bii 4 I2y-h«iii4 

-hffitll4i3j:(;ifSai4a, 4b±(wtef|3 
y- hKfURl 5^Lt^- K««3dS»«t6tt«. 
^~httfll3(7>fflffi^ttttftJKl 6^LXt^f Kfr* 
— /W^^— ^9^ttbtt, K^^— 
i?-9(DTa50nS*^SSl 9 tCH, ^-r^/Mg^Jw 
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J§2 lMRtt&ttS. y-h««3*5«fct5p + a!ia:1Wi 

[0137] s & mm<r>% 1 0 <Dnn<oj&mzm 

[0 13 8] *ftW<D%l 0<Dm&<OJ&1&\Z&&iF»f& 

-r ^*sr«*»»»«0) p "MfeScJi 2 0 tM^mm 

mSt<Dp + M1£»S2 lf*«ULDD»5SS:fLT 
fit, MftWtdsjRl^- httttlRl 3 
(Til) , Jg2^-H6»JK14 (*G8S) *5<ttf»3 

*u * 2 h teams 1 4 <DmwK\z.&nMW9im 4 a 

J:tf4bi:lftf«U ^^ttPRlli (1) 
*S84a, 4 b^l^i*ttt)S^«:*8tUT^^l^ffi, 

(2) «W»WI4 a<0^36S«T-«r»*Urv^*tllB. 

(3) «W»«Jl4b©^«T'*«|Ur^S#t«. 

(4) l©f®i4a, 4b*l:i«t«L-C^5« 

a *3 «t t* 4 b S J: o T£ C S L 

#^«]E^^fc;^4:IE«f»*<?D "0 0\ "0 1\ 

"10\ "1 l*l^jSS-e:6o ^fc, ro^^yir/w 
«if-?tt*ft*gm 4 a, 4b fS^*/HH«*Wtf>Jb 

4a x 4 b^H^-^*8r«IB^«#U«V\ L/c^o 
(over-erase) teRLlk£;fW <t 5 

«*^^^MT^5 0 «#*««4 afcitM bf± 
CVDttl:i*ttH«|*o*if^!l ayHUlTi 

y yi^iRuttffmwi: 

hi6iii5^^y=iy^bi (sio 2 i) o2(fg 
aonm*«:#r«*>y3^Kfldi (s i 3 n 4 bi) -c 

*/S-r*ltf, v-y = VlWtKUllHIWdU nm- l l n 

^a^bK^JHOIlSCtt 1 0 nmSfi/iWT% h 
(DT) aAt«jg$^*^, Ufc^oT. m^(7)^ 
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[0139] *mw<nmi o <DM1&<nMm^mz^W& 

J§4 a -4 bffltoy— *£R.Lti- 5*5, fc£;ttf v'y a 

jglcb LTIifc^tffT i 0 2 . Ta 2 0 5 , Al 
2 0 5 . PZT. SBT#*>5o 

[0140] *isw^jb i o ^nngo^ffix^i, y— * 
[0 14 1] «fcfc % *«WojBi 0OHJfi^lB^«5 

^SStt^^^tt^O^THS l*S£tf!H9 2£/B 20 

S 5* r^J: 5lc«flEtrBJiraU ^VK 

KB h^^a*jBH^m^l!i KW 

t "C\ i^(^ttA^[fi]l-tfffai 4 b ^iittl> 30 

S5wH^6c y-^««ffiyo«w*i«a4 air« 

^ * * y <fc/W>}HSWu HI 9 2ic^i-J:5{-. h 

G^ft«flE ( 5V) l:Mt, 77^7-'//^K 

MA (FN) S! h^/HB«E*?MLT«ffir*aii4 
a. 4b^5>«^S:3l*a<rt-CfTfctt6o ^ 
- h«ffi3*s«*(0>«*y ±/i>-e&G£tiX^Z>m&\~ 40 

*ST*#5« y — ^S, KW^DfSnS** 

-XS^IIS (Floating) irtiXll KW^Dl 

(ommwrnm* ao^?,*^-«:§i#si<r. t^^rtB-c 
y-*siai<Dm^«srJi4 b^bfT-^^i^ 

[0 14 2] SfcH^fiL*^* 5 * ^^ey-fe/K^R^W 50 
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%**ii-sri-etf*?ti,5. mffiwmm4a, 4 b cog 
a«»i-«tory-^iB«> Ki^>r>«*iSflF«)««fi 

■«i-*utfJ:v^ SffSl4ai3 ( J:u { 4b^4o^f 
»I^^J:oT4oO**6««ea«^36S#?>tb. * 

[0 14 3] *#W<E>S&1 0<Dnm<OJ&1&lZ.tt& 

^Wft&*=e}) co^^ey */w>§K»#*6*:H9 3 75M0 
l0lS:fflv^tt«t5, *fB9 3tw^i-J:5^. ^ 

5 e ^LT, H9 4^-TJ:5{-x fc^flRlESl: 

[0144] EI 9 5 l^-T J: 5 K> nS**»:S 

si 9^ffi{cm«r#«iB^^>^^^y =*^mtm&m 

»U lOnmifOSl^hfiilnWt 

^rf J VD«T*tT5o ISiy- httlRIWl 3jgja:a. c 
VDjfeHlJ:5^i;3^iMb§l*riWlU 5-10nmg 

1 0 n mgg£Ol 3 hJgftlR 1 5 8:**^*. 

[0145] Kk\^ HI 9 6 t^-T J: 0 t-, nl*i(« 
fil 94ffii:LPCVDSi:<t9 nattfipi^K* 
£ K— :/Lfc5 0-25 OnmiI^gf B '>U 

^Mt5S*(7) n SJ^SttSffi 1 9 <^)^®^^ l <y- 
htftWRl 3, ^2^- hlKWIll 4*5j:t«R3>P- h 

[0146] HI 9 7 fcarTJ: 5 Sc. 

j*<&fc«><B?gH 1 7t»«t5, rofflBl 7lt mi 

2^- hffi^flSl 4^rc s .^^^as*s^ : #i / N3iy^x 
^««rffiv^-CJB 2 Sffi^fll l 4 oNWirlftnii ? 

oSHto»«-Cf4, Sl^- hUMkBtl 3*3J:t5IB3y 
- H68R1 5«:^y ayHt«-e»«U 12^-h 

fcs SffilM^fcfe^Sr^l 7H ^y*fS?WL 
[0147] tfcK, HI 9 8 l^-T ct 5 iw, nI*»M 
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y >mitm 1 8 %mwsaii?fM^fc^tD^^ 17** 

*^fc»*a*iL5J:5fcitaM-*, ^rLT. 09 91: 
*i-J:5fc:. nS*»*Ifil9 4ffil:»UTRIEI: 

[0148] 0ioo (r^-ri 5 (-> nl¥*# 

(?)p~St£ti2 0«:Mt5»c p"It«i2 0tt-<' 10 

[0 14 9] &Jw, 010 l i^tip^ y-h«« 

^mmm<o p 2 1 ztem-z* p + sit£* 

K?*-^^<— * 9 t LtpS^^SA 

§rtt«t5 a . 20 

[0 15 0] nI*i#Iffil9^IiwCVD 

9^^14#H^^r^^-T5r.^^J:'9^ 

- h mm 3&&Tfp +m&wtm 2 1 *tveinv>mw t-ss 

[0 15 1] #*3 % H*f4U*l^, 19 Oc^y^yir 30 

MIS, Eifi^Xg, /N'r^v'aylMH 
»(Z)i»*<OCMOS»5SXa*:l«»:«X. 

[0 15 2] rcoj:5iw, *$&W<Df$l OUS^lt 
[0 15 3] £/c, «^S^14 a£>J;tf 4 b<D^* 
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»ill 3;fcJ:t«R3<0ft*Ri 5, IMfcJRi 6l:J:o 

ttMM»#y*ySr«ttX#5 0 «««Ml4a*J:tf4 
b h 3 <&«BSW> & ^ ^ ^/u««*rpJ KJfiE L 

tMJtl, ««f*9f*4 a*3j;tf4 b^5%^-Y* 

[0 15 4] £bK, ir/Uffjgttlg^CMO SlSt 

[0155] * IT, *3&9|0>SB 1 0 <»%moimrt 

[oi56] (in (rymm^wm) *zmv>% 
1 i©sai£©««^ov^TiftWi"S. 1^ 

9 0 commas 4 a £m*?S«S4 b HteEBS^fc 
JR2*>««||1 4*^«fcU 2 0<7>m??»SfJi4 a£> 
J:t54bSr— »ftS*fc«j««r*oT\rN5, 010 2 

^^y^)y^y*/U«|itSr^-t-»fD50X*>5 o 010 2 
t^-f <fc 5 r^^yir/Mfcigte, _tfE<D|gl0O 
HJS^ffi^m^fSSfJi 4 a , 4 b, *3j:t^lB2<751|6» 
Hl4icj^xX. ^SSSI4 f gaSU^t^T-fc 

[0157] m^. *&w<vm \<nmm<Dj&m\^&z> 

^F«^i4^^ey ^^^yir/wco^3t^^r0 1 0 3 75S 
0lO8tfflv>tttWt5o JLfEWSB l 0 <£>HJ£W£f& 
tra*. £1*01 o 3t^-TJ:5t^ ft^««25 

ni*»#«19±»:»*«, ttt, 01 
0 4l^ti:9^ 7t£x_f3:R I E^iCiotv n» 

[0158] 0105 IZtfTX b lw N nl^S* 

SKI 9^iBlw«W«WB*(0/hS^^y a v»tlK4: 

«»U 10nmgMiy-h&fll3^Mt 

6 0 ®^S9l6^i^/h$^->y 3^afl«©iWir4fci 

i« J VDSrCfTS. ll^«I13M , l L 

8*5^10nm8I^J4«o JI*V>T J VDfc^«t 9 
■limiBAO/hSV^yaV'afl^tritSrU lOn 

[0159] ^feir, 0106 {r^-f £ 5 nl^ft 
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«&- K-^Lfc5 0-2 5 Onmlf^gl^JJ n ^ 
«l:^t5S«OnI*l*iSl 9^Miy 

-HWW13, ^y=iyiftii8*3j:t;i3y-h 

[0160] 1107 1^1" <k 5 iw, nl*** 

Sffi 1 9 ±ffi^BWk« 1 6 frflgjfi LfcflL fi7*MMM 1 0 
Op-StOWl2 0«:**r*. p"IfiM2 0f4-f 

ty^AMia ^ y- hm^3 t^** ^ ltpHpf 
[oi6i] #ci^ Bios ic^-ri: 5 y— hm® 

3£>fl«fc:iM' Kfr*— lT9**j«Lfc*. K 

**HMME<0 p +aB£KUi 2 l fc*riM-»o p 

12 ltt-f *^ttAfit«f^J:?)y- h«S3*3<fctf1M' 

[0 1 6 2J ^i^. nMMM»#SSl 9fiOiI(ICVD 

fr&s i 9 ^mfewm^xmrnm-rz z.b\z£W 

/H»3t^**-r*. 30 
[0 16 3] ft;fc3 % H^fSU&l^J&S* IE11 0 2 <7)p< ^- y 

jinBiaKR«j«xa. h*- 

ifi»?gj*xa. ^rW->3 >«7gjefcx 

a*oa*«)CMos»itxa*MB*ftx. »*«*^ 
[oi64] an <onm<Dnm <w-, 

1 2<^»t^tti:ov^TttMtSo I10 9H 
Ml 2(O^M(D^(C#>5^#^^#:y- : ey (0 

<7)^irii, y- h««3©^-=^wt*»«« 

[0 16 5] ##03(Z>#1 2 03lft^«l2:«S 

7f * y <D * * y iryuco^it^^^ia 1 1 0 7!?^ 
0118 ^^Tlfc^-f l£1*H 1 1 0 o 

St6o ^ttx Sill Iw^i-j: fc^xf^R I 

E&l:J:ot, nS^»S«19^ 7 fym^ 50 



WW 2 001-156188 
44 

£T\ Si2 6^Mt$o 

[0166] HI 1 1 2 (d^-r J: 5 ^ ni*|* 

*»u i onmmmomv-b&mmi 3 

^tfjVD^T-fT9 0 il^-hlliflll3M^ C 
VDfttw«t!9 v-y a^lMkllll*:lt»U 5-10nmg 
S^S2y-h^ill4^n o St^TJVDife 

1 0nmIS^)l3y- 5t»J«t5o £ 

nS*i*lfi 1 9±ICL P C VDftia 5 ni 
£fcttp®^tt$j£ F-yifc5 0-5 0 0 nml«(7) 

[0167] ftl^ HI 1 1 3 {Z.7F-f£ 0 fc % 

ttffiSfticiot, #gi^y^vii9^im 

Ml 3. Sg2<7>y- htfttHRl 4fcj:t;i3^ hiffi 
Wl5^ ******** h^5/^^ytwJ;9^$ 

[0168] 8cfc. HI 1 1 4 l^-TJ: o «ffir83M 

1 y- hKfURi 3*5it^*3y- hmmmi 5 £ 9 1 
s§2y- h&Mi 4^vy^^^ss^#v^>y^ 

^**:«v^T»2y- htttWii 4 OJBA&XttttK: 

2<Dmm<Djtmx^ wn^—bmnMis^xxms 
y - h ttftot 1 5 * > y 3 u ss 2 y- 

y^y«£ ltHfci:ttf7^«:li^«J;v\ 

[0169] H 1 1 5 ir^-T Jt 5 iw. ni*»# 

£Sl 9^M^LPCVD^{Cct^m^ : ^ti^^^^ 

^«fl« 1 s «r«mnra»Ao^X)<D9siin 1 7 

6 \^-r£?\Z, nl^IIl 9±Il^ltR I 

[0170] 0117 iC^J: 5 {^1, nl^S* 

III 9±S^HfefUKl 6*:*fiRbfc*. 

^^AfictPJ- <t U y- i-m^ 3 ^^^^ RTpW 

[0171] m^, h 1 1 8 {^-ri: 9 ic N y- 

3 0««2l*-< K**"-/^'<-^9*:*J*uyS:«. S 
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121 ^tyaAeiia^- h«<i3j3ct^>r 

[0 17 2] nS¥*#£fil 9CQ^®i-CVD 

#g&E 1 9 *r*i»#B«+THlM«*-* i t J: 9 ^ 
-h«fi3*5J:tfp 2 1 *ix*h,G>«BlJ:i« 1 0 

yi^ Ktiricsnsftiii 2Sr*j*i~ 

[0 17 3] &*3. B^flLftl'* Hil09^^^y 

a»^ii»^CMOS«itxs*)i|g»:fiT, JMMStt* 

[0174] an <DMM<ntem) *«h*>js 20 

1 2iO||J6<75^1B-c-fi. ^^y^fe/^a^ K9^** 

mcmos h7y^^<?)MiUT, ^-hm 

h^MMit-r^U^^^tlX^^^) (T. Ghani 
et al., IEDM99, p415) 0 £ <D% 1 3 <DMM<DMWi 

[0175] BH9fc *«W<0» 1 3 (DmM<DMM 
i0f*)5 o ^(O^^yt/mnlMOS h7V^^ 

*y o^*y*^*5a-ef±, P s^nfts 
si o^stcm i mewm 3 ^tty- mi® 

^ ^.[HfflSrtfclfcfc, (4 a. 4b) d«*J* 40 

££>1M K!>^-/^^— f-9^TSP^pS***SS 

~S#:ifcJi loh rco n l 0 ©JMIi:ttl 

-r-5i^^^«ScOn + M^ill l*SR»b*t6« ^ 
- hmi£3;teJ;tfn + SiiAtsJIl 1 ^tb^e^Xffi^tt 

[0 17 6] #3MH<0J(Sl 3©SHS<0Jg»C«S^»JB 50 



tt^^ey tfM^y ir/Wi. y— *W£*5«fctJ R KM ^® 
«*ffi3F*fi«J»ff<& n "SStfftS 1 0 ^ss^w^as^ 
n + WIl lT»*/aLfcLDD*»**LT^a. 
-t LTs y-h««3 0pf«HB^f4««f»SW4 (4 
a, 4 b) dSJgfiESnSo r^2o^«ff9J|4 a*3 
W4bl:tfS:f«U (1) 

o) c«r*flfji4 b^wiT-^fstti^m 

(4) i$fil4a. 4b#l!lt^*:»t"C^8tt 

ml ^4o^t^Hi6c ^^2o<7>m^saii4 

a is J: 4 b \ZL$m S nfcl^(7)^i^ ioT4i:6t 
*vHK«£EoaE<t^*IB*««^ "0 0\ "0 1\ 

^-T-^ia^FJ^I-iSiS^* (over-erase) fitB&lhSi'U 

6 0 v-y^yflg. #*»^y 3^«-e»*i"iT/tf 

y aviMui (sio 2 i) ©2«pa«^*m**:*^ 
zisy^ismm (s i 3 n 4 bd t«*r*u* ->y 

3 >-K^Bt*»Bl** s 4 n m~ 1 1 n mSI<^Mi:» 

^K<fc:lR»*iBt»* s 5 nm<7»y ^ ytftffi^ifil 

IllOnmSIWs ISh^ (DT) ^Ati 

teffiWEflsStu y*y , t/^wiR3BMk©**&"fJBjaj* 

[0 17 7] #359j<&3Si 3(DHlc»fi8i:«6^ 
tt^^ey co^-^y ir/Hrfi. y — ^1H«*3 J:t>* KM ^ 
M«WIffift±<0 g ^)T* n ~Mi£ifcJl 1 0 SrRrt" > L D 

/u km v*5g-ey-^««*5<tt^ K i^-f 

[0 17 8] get', *»I8^SB1 3<^|tJfi^»ISi-«S 

^»^p«^y (omm^^xmi 2 oioiOTi 2 1 

S^tt^^y^iS^So Hi 2 if*. iN^tb 

*3«tt^Hl 2 1 <73;*^e y -t/^fln^MO S 
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*&*WM::tt:* y-hGir6-8Vgg, K^^>-D{c 
£*><fc5«w«ffi*i$*nu ^-r*/^**^ (che) r- 

k ^ ^wttNosffirVM 4 b ic&A-r e 0 y 
-xw&«0ttffi*a»4 bK^sr&A-rs*^- 

1 2 1 (C^-T <t 5 i-, hGl^lJI (— 5 V) £ 
RPJDU 77?7--y^hW^ (FN) 10 
i«^IHTSffifai4a, 4 b^&«**r3l*Se 

s. Ki/>f yD»pI*»*ifii iHlttitfttfJ: 
V\ pfflMM»ft:*Sl<D«flri:tt»*SiE«iE* 
K ^««t£PP*n U y — ^»«4:?*aS«ffi: (Floati 

ng) <b -rn&s k m ^«WB^«flr»aw 4 b 
ff«wi4 a©***&m*Mi#«<»^fctty-*« 20 

[0 17 9] 4fcBB»f±Uftif^s, ^^eyir/^i!^m 
Ul y — *S £ Ku>r ^DOBB*raEtb6R^t±iU«Slt 

[0 18 0] ^ plMOSh7^^"Ci*S*l 
(Oll^o^-CBl 2 2*3j;tfigi 2 3$rI^TMt 

wmmmx-hZo mi 2 311 rrfteftfESrSiwi"*^ 
«»tt^^-y^»rffiiat?*>6 0 ai2 2*3«tt;ai2 3 

^^^Ilir/HipSMOS h7^^^"Cfl*J*Stt5o 

Bl 2 2l^-T«J:5t-, ^^yir/^*#^^Ft-^ 40 

*««©«Kf»«i4 b l:t^ «:ttAt5. y-*«* 

«o*1»»aJi4 alc«-T-«raAi-«»*l2:tt, 

>-D. y— ^S^rtL^rH^Hl^D-re«EES:±fa<hA^# 

1M:5fc* y-hG^ftmff ( 5V) fcSJiDU F 

N««tSr3pjffiu-c«ffir»aS4 a. 4 b^6«-¥-«:§l# 50 



ra«Mcm*s:3i#tt< -^^ s x*#5o £<&»§\ y-* 

[0 18 1] *fcia^fiU*v^5 % * * y ir/KOfflU^fcH 
Ul y-*S £ Ki^-f >"DcolW*SltnSK^ttJU«St 
«:*»i-*wi:-(?fffo^*. lffiSil4a, 4b^)S 

58R-rtttfJ:^o m^S«ii4 a*3J:tf4 b^)4o^)S 

»wiaot4o^s/^i«feiw#^, * 

[0 18 2] ;£^C0ffll 3 <D$m<DM1&X~&s mi 2 

4 ic^i-J: b >t*yailB*:*U*v^a*©MOS h 
h7^^m *ffir*ftJI4n y— * - Kwy 

0, 1 1 -L0>*fc:B«S*U ^^/I'WjLhfclfi 

oetwtn, «mrM4©«#<o»#Mtt»»w % &h 

HI<a*£**i& s (£«£*K MOS Vy>V*#<F>'&Wh 
[0 18 3] (Si 4 <Q|IJ6tf>«1B) *3S«oSB 

1 4<o*jK©#»Mv^ttw-r*o r^su^s 

Sl4if^ Kfra— /i-x^— fWfc£i§:tf:flSj$; 
t^otV^o H 1 2 511 #3&9!<&SfSl 4<D^<^« 

iBfc«s^iW8tt¥*#y * y * y i?/MHig£r^-r 
»3&t4*#ft^ * y <a y * y * p si*** 

ISIOSII^SI^- h^flll 3^iMty- 

&*U #|fflfBrt^tt. m^SaS4 (4a, 4b) 

^$^6o m^as4^y-hs«i3^^^i3id 
flam e^Ltw K^d--/^^-* 9-9d ? »*te> 

^SS<7) n "MSAt^il 1 0 <h N :©n "^fcSfcJf 1 0 <0 

^J{C>f4e^5^^^«S^n + Mfc»/il 

ib^So hm«3*5j:^n + ^^g 1 l^ttl^tl 

[oi84] *3gM<olB i 4 ^H2&<£>?gi£-m> -^>f K 
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«#S«HS*r#*ri:dS'C#***6-C*>*. ~>y ^ 

[0185] #38?H<OSB 1 4 O^Jfi^^ffi-Ctt, ±IEC0 
il3^S«l^i, @12 6l^fJ;5*> 51 
f^MOS h7^^tHS-C*So 

[0 18 6] 10 

[0 18 7] *38W«cj:tbtf, «***5S^p-fe^-e* 
£«, 

[0 18 8] *JHB»cj:tbfi, fK*^ir/H»ig-C«««j 
[0 18 9] «***36^o-fe:^-e« 

[■noiMKn] 

[mi] **W^IBl^J^©*t8tJ:«a^»»tt*» 
^^ey^^^ey */u«aS*r*i-»BB"T*>3, 

[B2] 1 ^)I1(7)^1(:#6 Wl^l 

flO^y ©»fP*rl!iW"*"*»BH-e*>6. 30 

[H3] ^l^)Sl^t^fl(:#5W^I 
^^y ^tbf^SrtftW-r-SBfffiH-Cfceo 

[B4] *»W^jBl^||Jfi^lB^«S^««tt** 

[0 5] **W©JBl^*ft^«tB^«*3F»«tt*» 
^^y^^^ey ir/u<fcaBgxa&^iiSrB0^*>5o 
[0 6] l 

$m * y coy ^ y •fe/Ko«3Sxa*^'r»rBBi-e*>*. 
[0 7] ^w©jBiojato*»^«*^««tt*« 

[08] *l8M<7)»l<^*jfeOJgli(c«5^»»tt** 
y coy y ir/K^jRatxaSr^-TBrffiE-Cfc^o 

[0 9] *»W^SBl^JI«^*«^«*^«»tt*» 
#y y co y ^ y 1r/uo»»XS«^rWBB-C*>S. 

[010] *«MwSB2 0HlB(0«?*fc«5^»»tt* 
Sfty * y (7) * y »B0 1?*> £«, 

[011] *»W<©IB2<o*lS<o»llBfc«*^»*tt* 

[012] *3SMO»2 0^*<0?g«^«5^«*tt* 
agftcy y <^ftf^S:BiWr5 WrBHT-fcS. 50 
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[013] *»M^JB2 0|llfiOJg|B^«5^««tt* 
*#y ^ y co y y */KD»itxa*r^-r»rBB|-e*> 

[014] 2 

##y ^yo^^y t/uoMiitrstBra-r* 

[015] *»M^*2O||M(0jg«^«*^:#J8tt2J t 
3MM y coy y -fe/KOjKigxS*^i-»rBHt?*> 

So 

[016] *«M0JB2 0||Jfi(7>«fBlJ:«5^:»»tt* 
Wfley y coy y t/KZ)|[56lSS:^t»iBB-(?*) 
So 

[017] *&w<DWi2<nmm<Dtem^&ttm% l &* 

mVf* ^yo^^ey i?/uco§^xm£^i-^B0T-fc 
[018] **W<oJB2^>StJKo»f»{c«5T««tt* 

^fry y coy ^ y i?/MD»igxg&^WBBT*fc 

[019] *xn«)]B 2 © j»©*lBfc«5 W«tt* 
mfr* y coy y -fe/KZ?»atXSS:^i-»fBia-e*> 

[020] *»w^*4©5ai<c>*«^««^»j8tt* 

?H#y y coy y -fe/i^»S«:^-r»rBHT?*>5a 

[02 i] *&E<Dtis4<Dnn<Dtemztiit>*n9t&* 
[022] &%£w<Dn4<Dmm<z>Mm\zmz>^nm&¥ 

[02 3] **«<Z>*5 0j|ltOJgl»m««^««tty 

[02 4] 0 2 3COMO S h7y^^(D»i6lSS:^ 
-r^rM0T-fc6 o 
[0 2 5] 0 2 3cOMOS h 9 ^i?* * tf>»igX&«:** 

[02 6] 02 3 COMO Sh7 >- * <^»IH^^ 

[02 7] 02 3 COMO S h7 ^ it* ^ ^SKfiX&Sr** 

■r»rBH-e*>S- 
[02 8] 0 2 3 COMO S h7y^^Oli|I^ 

i-«BB-e*>*. 
[02 9] 0 2 3 COMO S h7y^^«)»8lS*^ 

[030] 023 COMO S h7^^ <fc»agxa&^ 
t»BB-C*>5. 
[03 1] **M^»6 0|I3«<0««^«5*W»E* 

mm^mm. ts tittm&&*mt** * y co y * y -tr/M$ 
*Sr*-r*BB-e*>a, 

[03 2] *»Mo*6 0««o«lB^«*MM»(«Ell![ 

ttfe«B8tt**i*^ * y coy * y -fe/u»5S 
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[1^3 3] *%w<nm6<DnM<ntem\z&z^wm&* 

[03 5] WI^6^S(Diii:#^^il* 
S* 

[03 6] ««no)R6O|0t(D«1IB^AS7IV%tt¥- 
#fM * y <d * =e y -fe/w^Sitiat^-f (SB 0T-fc 
S G 

[03 7] *»l«o*6(Z)3l«<Z5»tt^«-5^«38tt^ 

So 

[03 8] *»^^*6<0|tJ£wjg«^«6^1»»tt^ 

So 

[03 9] ^^OS6 0H(Dgl}^5W^ 

ag£M ^eyo^^ey i?/u<a»3gxa*^-t-»rffiB-e*> 

So 

[04 0] *^^com6(o^^^^s^i¥%tt^ 
UMM y <d* * y ir/KOjHaxafc^i-WffiBt?*) 

So 

[04 1] *mw<Dm 6 <DMM<Dtemizm 

So 

[042] *&w<nn6<Dmm<DMmi~mz>^W3%&¥ 

So 

[04 3] **^0*6 0||J6^?g||8^«S^»|St£* 
* y * y •fe/w^JJaSXSSr^'f »fffiB-C?*> 

So 

[044] *&w(om6<nmM&j&miz&zmm&¥m 

£M ^ y <r>* *c y ir/KDS»igXS^^-r»r®0x**>So 

[04 5] **MOS6 0^1fi^1B(C«5#*tt^* 
fM ^ y <7) * ^ y -t/K^KigXSSr^-fSfffiB-Cfc^o 

[04 6] *mw<on6<nMM<Dj&m\mznmvk*m> 

* y <Dt * y -t/u©«3Sxa*:^i-BrffiB-e*>*. 

[04 7] **W^*6 0||»<75*«IJC«***ttiN» 

*^^y<D^^y ir/KDistigxm^^i-^rffiK-efcSo 

[04 8] *»W^SB6<^^16(0«IB^«6«IStt^* 
ft^^yo^^ey -fe/HDUaxaSr^-rWBB-CfcS. 

[04 9] **K^*6^|ll6(OJgjB^«S»lgtt^» 
^ y * ^ y -fe/^»5txa«:*i-KffiB-C**)-6 0 

[050] *38W(0* 6 ^*Jfc^«HS^«S*5Btt*i» 
^^yo^^ey -fe/KO»S»xaS:*-riRffiB-C*>So 

[05 1] *38W^tB6^*fto«1fi^«5«38tt^» 
£M y (D^ y iz/u<o»^xS£^»rffiB*T?*>'5o 

[05 2] *»«<OJB6(0|MtO«l»^«-5#«tt** 

ft^^y^y^y ir/uco^3txs^^-r^T®0x-$>So 

[05 3] *38M^*7^H3feO«ffi{C«S^*«:|BUlt 
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it^^-T^rM0T-fcSo 

[05 4] *«n<OfB7<o|ClK^Wwff«4M*ft:ei| 
glCM £ tiit»&&*m»* * y co y ^ y ir /MfKg 

[05 5] *»MO|B7^||Jfi^?BlS{^S^«»tt¥ 
y ^> y -feyKO»3&xaSr^-r»fffiBT?*> 

So 

[05 6] *»«(0»7^j|J6ojgffl^«5^»38tt^ 
^ y <7» * y •fe/KO«i»xa«:^-rWfBB-e*> 

So 

[05 7] *»M<0jB7O*lSO«1*^«S^»58tt¥ 
«KM * y ^ y -t/n©»itxa«r^-r*BB-C* 

So 

[058] *&m<om 7 0|»Ka«flH£ff 

So 

[05 9] *»W^»7<ojOt<D»»c:«-5^»»tt^ 

So 

[06 0] *»Mco»7^^J6o?g1BJ-«S^«t«tt* 
^yco^^ey */K©«3Sxa*:3a%-r»ffiB-e*> 

So 

[06 1] *»W^*7(Oj|jK^»ttfc«S^»«ttM£- 
^ y <^ ^ y -fe^c5«3ftxafc^-r»rBB-e* 

So 

[06 2] *«WoJR7oSOt^*tt[fc«5^Fl»Wti|£ 

^ y ^ y -fe7^o»36xa«r*-rwffiB-e*) 

So 

[06 3] *mi<on7 <Dnmo>i&mz«*n3&*m 

ft**V<DJ*V t/KO»3txa*:^i"WffiB-e*>S. 

[06 4] *«W<0|R7<0||«^lie{rffi5»»tt** 
ft^^ytr^^y ir/KD»3txa^^-r^T®0X*$>So 

[06 5] *«noffi7 0||]C(0«tt^«Sf*%tt¥4V 

fry^y^^^y «fe/w«5tia«r^-r»ffiB-e* s G 
[06 6] *mw<Dm7<Dmm<DMm\zL&z>»¥&&*m 

*^^y (O^^ey ir/^S4ifxa^"r»r®BT*fcSo 
[06 7] ^ROff 7<0^^««^««*«tt4M» 

ft:;^ y y -t/KoKagxaSr^i-BSffiB-Cfc-So 
[06 8] *»MO»7^*»OJg»^«-6*J8142|M» 

^M^yo^y -fe/KO*3txa«r*i-»rBBT*> S Q 
[06 9] *iPJ(Dl 7 lili^ff^^l 

^^ey^^^ey i?/i^»iSxa*^t^ffiBTfc<5o 

[070] *mwco%7 <Dmm<Dj&m\mz>wft&*m 

£M y co> ^ y -feyKD»iSxaS:^'r*BBT«>S, 

[07i] *jtnoii 8 o jas^»»i:«5^i«t* 

*£M ^y^^^ey ir/^»iS*^-r»r®B-C*>So 
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